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Abstract

The Cognitive and Behavioral Response to Stress Scale (CB-RSS) is a self-report measure of the 

use and helpfulness of several cognitive and behavioral skills. Unlike other measures that focus on 

language specific to terms used in therapy, the CB-RSS was intended to tap the strategies in ways 

that might be understandable to those who had not undergone therapy. The measure was included 

in a clinical trial of cognitive-behavioral therapy for depression and completed by 325 participants 

at baseline and end of treatment (18 weeks). Psychometric properties of the scale were assessed 

through iterative exploratory and confirmatory factor analyses. These analyses identified two 

subscales, cognitive and behavioral skills, each with high reliability. Validity was addressed by 

investigating relationships with depression symptoms, positive affect, perceived stress, and coping 

self-efficacy. End of treatment scores predicted changes in all outcomes, with the largest 

relationships between baseline CB-RSS scales and coping self-efficacy. These findings suggest 

that the CB-RSS is a useful tool to measure cognitive and behavioral skills both at baseline (prior 

to treatment) as well as during the course of treatment. Keywords: Development, Validation, 

Telehealth

1. Introduction

Cognitive behavioral therapy (CBT) is an established, evidence-based treatment for 

depression (American Psychiatric Association, 2010; Hollon and Dimidjian, 2014). A major 

focus of CBT is educating patients about the role that thoughts and behaviors play in 

generating and maintaining depressive symptoms and teaching them cognitive and 

behavioral skills that, when applied in their lives, facilitate therapeutic gains. Indeed, 

acquisition of these skills is proposed to be a critical mechanism of change in CBT for 

depression (Barber and DeRubeis, 1989). As the use of these skills predominantly takes 

place outside of the therapy session, it is important to develop measures to assess if and how 

they are used. Measures of cognitive and behavioral skills could aid the investigation of 
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mechanisms of change and serve as an outcome that is more proximal than depressive 

symptoms in outcome studies.

Measures of cognitive and behavioral skills overlap with several research areas. First, many 

self-report scales measure general coping skills. Examples include The Ways of Coping 

Checklist (Folkman and Lazarus, 1980) which presents a series of Yes/No questions that 

measure problem focused and emotion-focused coping strategies and the COPE Inventory 

(Carver et al., 1989) and Coping Skills Questionnaire (CSQ; Rosenstiel and Keefe, 1983) 

which both assess a broader range of coping strategies based on the frequency that a person 

applies each strategy. Second, several measures have been develop that measure skills more 

specific to CBT. While the constructs and methods vary from measure to measure, studies 

using these measures have found that frequency and quality of patient CBT skill use relate to 

depressive symptoms. For example, using the patient version and the observer (therapist) 

version of the Skills of Cognitive Therapy Scale (SoCT-P and SoCT-O), Jarrett and 

colleagues (2011) found that patients receiving cognitive therapy who reported higher 

comprehension and use of cognitive and behavioral skills at mid and post-treatment had 

lower depressive symptoms post-treatment. The Cognitive-Behavioral Therapy Skills 

Questionnaire (CBT-SQ; Jacobs et al., 2011) assesses frequency of both behavioral and 

cognitive skill use, and has been shown to improve among patients receiving CBT-oriented 

therapy. Behavioral skill use frequency has been assessed by the Behavioral Activation and 

Depression Scale (BADS; Kanter et al., 2007), in which patients report how frequently they 

engaged in behaviors related to depression such as doing things to avoid feeling sad or 

engaging in distracting activities. The scale also measures vulnerabilities and problematic 

coping strategies. In a trial for atypical depression, BADS scores improved concurrently 

with decreases in depressive symptoms (Weinstock et al., 2011).

Existing measures of cognitive and behavioral skills often use language that is specific to, 

and taught during, therapy. This may introduce artifacts in pre-post assessment such as 

response shift (Sprangers and Schwartz, 1999), in which changes in self-reported skills may 

reflect not only changes in the use of the skills, but also changes in the patient’s 

understanding of the construct (e.g. the definition of terms like negative thought, positive 

activity) and in the scaling (e.g. the meaning of what frequent use of a skill means may be 

change through CBT, thereby complicating the interpretation of change in scores. A notable 

exception is the Competencies of Cognitive Therapy Scale (Strunk et al., 2014), which uses 

everyday language meant to be understood without exposure to cognitive therapy, and can 

be used as a pre-post measure of cognitive skills. When people enter treatment they may 

have some patterns of responding to stressful situations, and some of these patterns may be 

adaptive and even consistent with cognitive and behavioral principles. Even outside of the 

context of treatment, individuals with better coping skills demonstrate fewer increases in 

depressive symptoms in the face of stressful life events (Adler et al., 2013), and so one’s 

responses when faced with stressors may be valuable to assess at the beginning of treatment.

Developing useful self-report measures is valuable because other approaches to evaluating 

the quality of skills learned during therapy can be time consuming. The Skills of Cognitive 

Therapy – Independent Observer version (SoCT-IO; Brown et al., 2015) is an observer-rated 

measure that rates the frequency and quality of skill use during the review of taped therapy 
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sessions. Observer ratings can provide a unique and valuable perspective. The SoCT-IO has 

demonstrated the ability to predict response to cognitive therapy when used to evaluate mid- 

to late- sessions during a course of cognitive therapy. However, it may be time- and cost-

prohibitive for many researchers and clinicians to train and employ independent observers to 

rate therapy sessions on this scale. Another strategy to assess use of skills has been through 

independent coding of homework assignments, such as thought records (e.g., Rees et al., 

2005). Although this has the benefit of addressing situations relevant to individual patients, 

it is also resource intensive, requiring both time and training, and can only be used with 

people who have learned how to complete the specific homework assignment.

Self-report scales measuring coping, whether general or specific to CBT tend evaluate the 

use of coping strategies and skills based on frequency. It has been argued that such 

frequency-based measures are weak, as the usefulness of coping is dependent upon a good 

fit between a stressor and the coping strategy (Vitaliano et al., 1990). Any given strategy 

may be helpful in one context, but not in others. While evaluating the fit between coping and 

stressor can be useful, it is also time intensive. One proposed way to get closer to “fit” has 

been to evaluate self-reported self-efficacy and usefulness of coping strategies (Chesney et 

al., 2006). Indeed, such measures have been shown to be strongly predictive of response to 

CBT (Stiles-Shields et al., 2015).

Self-report measures of cognitive and behavioral skills that are relevant prior to and during 

treatment can advance the field by improving the understanding of how acquisition of skills 

and skill use during treatment relates to benefits accrued from CBT. Because frequency of 

skills use may not reflect an appropriate or adaptive use of skills (e.g. a person may use a 

skill in contexts where it is not useful), perceived usefulness ratings may add a unique 

perspective on self-report of skills (Chesney et al., 2006). The aim of this study was to 

develop a brief self-report measure that identifies cognitive and behavioral skills used and 

their perceived helpfulness for patients in CBT treatment, and to evaluate that measure in the 

context of CBT.

2. Methods

2.1. Participants

The sample comes from a randomized controlled trial of 325 participants receiving either 

face-to-face CBT or telephone administered CBT. Trial details and main outcomes can be 

found in the primary outcome paper (Mohr et al., 2012). Briefly, CBT was administered in 

an identical manner, with the exception of medium (face-to-face vs. telephone) and included 

both behavioral activation and cognitive restructuring strategies. There were no differences 

between treatments at post-treatment on measures of depressive symptoms. As such, for the 

current analysis, participants from both conditions were combined. Participants were 

required to meet criteria for major depressive disorder and score 16 or higher on the 

Hamilton Depression Rating Scale (HAM-D, Hamilton, 1960). Participants were also 

required to be at least 18 years old, to speak and read English, and to be available for 18 

sessions of face-to-face or telephone therapy. Individuals were excluded if they (a) met 

diagnostic criteria for dementia, a severe psychiatric disorder, or depression of organic 

etiology; (b) had hearing or visual impairment that would prevent study participation; (c) 
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reported alcohol or substance use severe enough to disrupt treatment as judged by two study 

psychologists; (d) exhibited severe suicidality; (e) were receiving or planning to start 

individual psychotherapy; or (e) had started antidepressant medication in the previous 10 

days.

The study sample had a mean age of 47.5 years and a standard deviation of 13.1 years. The 

sample was 78% female (n = 252) and 14% Hispanic or Latino (n = 44), with 2 participants 

declining to answer. Participants were 24.2% Black (n = 72), 62.8% White (n = 187), 10.1% 

reporting more than one race (n = 30), and 3% other (n = 9), with 27 participants not 

reporting race. Married or cohabitating participants made up 33% of the sample (n = 107). 

For highest education level reached, 11% (n = 34) reported high school, 25% (n = 81) 

reported some college, 37% (n = 119) reported being a college graduate, and 28% (n = 91) 

reported an advanced degree. Participants on active antidepressants accounted for 34% of 

the group (n = 110). The mean depression score as measured by the Patient Health 

Questionnaire-9 (PHQ-9, Kroenke et al., 2001) was 16.8 (SD = 4.7), and the mean HAM-D 

score was 22.9 (SD = 4.6). Of the 325 participants included in the study, 294 completed the 

Week 18 end-of-treatment assessments. In addition, 28 completed fewer than five sessions 

and 59 completed at least 5 but fewer than 18 sessions.

2.2. Materials

2.2.1. Cognitive and Behavioral Response to Stress Scale (CB-RSS)—The 

Cognitive and Behavioral Response to Stress Scale was developed to measure possible 

cognitive and behavioral responses to stressful or upsetting situations. Two clinical 

psychologists generated 17 items based on the skills taught in CBT (Beck, 1995) as 

delivered in previous clinical trials (Mohr et al., 2001; Mohr et al., 2005; Mohr et al., 2000), 

including cognitive restructuring and behavioral activation, as well as other commonly used 

skills such as seeking social support, relaxation, and problem solving. The items were 

constructed to be understandable to people who have not received CBT, as well as those 

who have, to support a study participant’s consistent interpretation of the items both prior to 

treatment and after receiving CBT. These items were then reviewed for content validity and 

wording by two separate psychologists as well as four lay persons, who made minor 

modifications to the wording of the items for understandability and added two items 

targeting maladaptive strategies that would be expected to decrease during treatment. These 

modifications brought the total number of items to 19. The group of four psychologists and 

four lay persons all reviewed and commented on the items individually, and then met as a 

group to arrive at a final consensus. For each skill listed on this scale, individuals are asked 

to evaluate frequency and perceived usefulness. As an example, Item 1 read: During the past 

month, in a stressful or upsetting situation: (a) How often did you take a moment to figure 

out what you were feeling? 0 = Never, 1 = Rarely, 2 = Occasionally, 3 = Sometimes, 4 = 

Often, 5 = Very often, 6 = Always; (b) How helpful was this in making you feel better? 0 = 

Not at all helpful, 1 = Slightly helpful, 2 = Somewhat helpful, 3 = Moderately helpful, 4 = 

Fairly helpful, 5 = Very helpful, 6 = Extremely helpful, N/A = Didn’t do this last month. 

Participants were instructed to mark N/A for (b) if they responded with Never for (a). The 

full list of items is displayed in Table 1.
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2.2.2. Patient Health Questionnaire-9 (PHQ-9)—The PHQ-9 is a 9-item depression 

symptom measure that asks participants to rate their frequency of DSM symptoms over the 

past 2 weeks (Kroenke et al., 2001). In this study, Cronbach’s alpha was .78 at baseline and .

90 at end of treatment.

2.2.3. Hamilton Rating Scale for Depression (HAM-D)—The HAM-D is a 17-item 

semi-structured interview-based measure of depression symptom severity (Hamilton, 1960). 

Compared to the PHQ-9, the HAM-D has more questions related to anxiety and somatic 

complaints and focuses more on symptom severity. Bachelor’s level clinical evaluators who 

had received training and supervision by a licensed PhD-level psychologist conducted all 

clinical interviews for this study. The mean interclass correlation of interviewer ratings was .

96 (Mohr et al., 2012).

2.2.4. Positive and Negative Affect Schedule (PANAS-PA)—The PANAS-PA is a 

10-item measure of positive affective states (Watson et al., 1988). Although the full scale 

contains independent factors of positive and negative affect, we used the positive affect 

items only as negative affect tends to correspond highly to measures of depressive 

symptoms (Crawford and Henry, 2004), whereas positive affect often has unique predictive 

power (e.g., Fredrickson and Joiner, 2002). In this study, Cronbach’s alpha was .87 at 

baseline and .95 at end of treatment.

2.2.5. Perceived Stress Scale (PSS)—The PSS is a 10-item scale measuring 

nonspecific appraised stress (Cohen et al., 1983). In this study, the PSS had a Cronbach’s 

alpha of .84 at baseline and .93 at end of treatment.

2.2.6. Coping Self-Efficacy Scale (CSE)—The CSE is a 26-item measure assessing 

participants’ confidence in their ability to perform various coping behaviors (Chesney et al., 

2006). In this study, Cronbach’s alpha was .95 at baseline and .98 at end of treatment.

2.3. Procedures

The CB-RSS was administered as part of the battery of assessments that participants in the 

RCT received at baseline and end of treatment (18 weeks). We used the title “Response to 

Stress Scale” to mask the purpose of the assessment and to reduce the possibility that 

participants would endorse items more positively due to the expectation that these were 

skills they should have learned during the course of treatment.

2.4. Analytic Strategy

The primary goals of this study were to (a) examine the latent structure of the CB-RSS, and 

(b) examine the predictive validity of the emergent factors. In order to identify the 

underlying dimensions present in the measure, we conducted common factor analysis on the 

measure at baseline and end of treatment. In line with recommendations for cross-validation 

of solutions (Floyd and Widaman, 1995), we randomly split our sample into two groups (an 

initial derivation sample and a reserved cross-validation sample). General guidelines for 

sample size indicate that 5–10 participants per item is sufficient (Floyd and Widaman, 

1995), thus with 19 items on the initial CB-RSS, we required approximately 95 to 190 
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participants per sample. The split sample resulted in 163 participants in the initial sample 

and 162 participants in the reserved sample. The initial sample is used for establishing the 

factor structure using exploratory factor analysis (EFA) and the reserved sample is used for 

confirming that factor structure using confirmatory factor analysis. This is viewed as an 

acceptable practice when doing analysis of an item-level factor analysis of a single measure 

when the number of items is small. We sought a factor solution with the EFA that would 

meet the following criteria: (a) satisfy Cattell’s (1966) scree test, (b) retain at least three 

items with salient loadings on each factor ( ≥ .30), (c) yield high internal consistency for 

unit-weight salient items (≥ .70), and (d) achieve simple structure with a maximum number 

of items retained. In order to produce such a solution we used a promax rotation, as it is an 

oblique solution that allows for correlations between factors produced. Confirmatory factor 

analysis conducted on the reserved sample sought to confirm this solution. Items that did not 

produce salient loadings on the identified factors were dropped from subsequent analysis. 

Separate factor analyses were conducted for the frequency and usefulness items to ensure 

that any correlations between the different ways of responding to similar stems would not 

bias the results. After identifying items that contributed to a consistent underlying latent 

structure, we returned to the full sample to (a) verify that the factor structure was consistent 

as end of treatment and (b) examine the validity of the CB-RSS by examining the 

relationship between change in CB-RSS factors and other outcome variables. We used an 

EFA for the end of treatment assessment of the CB-RSS. An EFA was used because we used 

only the items identified to load on the factors from the baseline assessment and because 

EFA is a more powerful technique for identifying patterns using a modified set of items.

Convergent and divergent validity was explored using hierarchical linear regression analyses 

with change scores from baseline to end of treatment of the PHQ-9, HAM-D, PSS, CSE, and 

PANAS serving as dependent variables. A residualized change score approach was used to 

correct for regression to the mean. Baseline scores on the CB-RSS were entered into the first 

block to predict change in dependent measures. In the second block, end of treatment scores 

on the CB-RSS were entered. Due to the possibility of multicollinearity between measures, 

we compared the change in R2 of these models to determine relative predictive power.

3. Results

3.1. Exploratory factor analysis: Baseline

We conducted a principal axis factor analysis for the CB-RSS at baseline using the initial 

sample of 163 participants. The EFA was conducted on both the frequency and usefulness 

items to explore whether the factor structure held regardless of how each skill was assessed. 

A two-factor oblique solution with promax rotation met all the stated criteria including the 

scree test and each factor producing at least three salient loadings. Several items failed to 

produce significant loadings. Thus, the accepted solution produced two factors consisting of 

four and five items each. Table 1 presents the rotated factor loadings for each set of items. 

The first factor contained four items related to cognitive skills, which were consistent across 

the frequency and usefulness items. This factor had an eigenvalue of 4.78 and accounted for 

25.25% of the total variance in the frequency items and an eigenvalue of 6.52 and accounted 

for 34.34% of the variance in usefulness items. This cognitive factor demonstrated an 
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internal consistency of .88 for frequency items and .88 for usefulness items. The second 

factor contained four items when using the frequency items and five items when using the 

usefulness items. This factor had an eigenvalue of 2.01 and accounted for 10.59% of the 

variance in the frequency items and an eigenvalue of 1.70 and accounted for 8.94% of the 

variance in the usefulness items. Items on this factor corresponded to behavioral skills. We 

opted to select the five items produced by the EFA on the usefulness items. Part of this was 

due the wording of Item 9, which asked During the past month, when you were feeling 

stressed or down: (a) How often did you avoid other people? and (b) How helpful was this in 

making you feel better? This item was dissimilar from other items as it represented a 

maladaptive strategy, and we believe that the wording might have confused respondents. 

Item 16 was retained, as it is an example of a goal-directed, adaptive behavioral strategy, 

and was present in the factor for the usefulness items only. For subsequent analyses, we used 

these five items to construct a subscale for both the frequency and usefulness items. This 

behavioral factor demonstrated an internal consistency of .64 for frequency items and .79 for 

usefulness items.

3.2 Confirmatory factor analysis: Baseline

After conducting the initial EFA, we attempted to replicate the factor structure of the two-

factor oblique solution in the reserved sample of 162 participants. We first did so with the 

frequency items. As there is no consensus as to which fit index provides the best estimation 

of fit, researchers have recommended that multiple fit indices be reported for a single model 

(Hu and Bentler, 1998). These indices should include both absolute fit indices, which are 

derived from the discrepancy between the observed and implied covariance matrices, and 

relative or incremental fit indices, which compare the chi-square for the tested model to a 

null or independence model in which all measures are uncorrelated. Thus for each model, 

we followed the guidelines published by Hu and Bentler (1998) and looked at several 

measures of fit including the chi-squared statistic, Standardized Root Mean Squared 

Residual (SRMR), the Root Mean Square Error of Approximation (RMSEA), and the index 

of relative fit or the Comparative Fit Index (CFI).

For the frequency responses, the fit indices were: χ2(26) = 81.1, p < .001, SRMR = .08, 

RMSEA = .11, CFI = .89. These fit indices suggest poor model fit, as only the SRMR 

indicated good model fit. We repeated this analysis for the usefulness responses. For these 

responses, the fit indicators were as follows: χ2(26) = 61.7, p < .001, SRMR = .05, RMSEA 

= .09, CFI = .94. For these responses, 3 of the 4 fit indices suggested reasonable model fit. 

Therefore, the factor structure appears to replicate for the usefulness response, but not the 

frequency responses.

3.3. Exploratory factor analysis: End of treatment

Using the reduced 9-item CB-RSS identified through the factor analysis of the baseline 

items, we then returned to the full sample (N = 325) for an analysis of end of treatment 

administration of the scale. We conducted an EFA and employed the same criteria used for 

the baseline measure. Again, a two-factor oblique solution with a promax rotation met all 

stated criteria. Table 2 displays the rotated factor loadings for these items. The cognitive 

factor demonstrated an internal consistency of .94 for frequency responses and .95 for 
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usefulness responses. The behavioral factor demonstrated an internal consistency of .77 for 

frequency responses and .83 for usefulness responses. Taken together, these analyses 

support the use of the 9-item CB-RSS (four cognitive items, five behavioral items). We used 

this version for subsequent analysis. At baseline, the cognitive factor had a mean of 8.90 

(SD = 5.83) for frequency and 9.38 (SD = 6.39) for usefulness; means for the behavioral 

factor were 7.33 (SD = 3.92) and 8.67 (SD = 4.80), respectively. At end of treatment, the 

cognitive factor had a mean of 13.59 (SD = 5.77) for frequency and 17.85 (SD = 7.82) for 

usefulness; means for the behavioral factor were 11.73 (SD = 4.70) and 12.91 (SD = 5.30), 

respectively.

3.4. Convergent and discriminant validation and comparison of frequency and usefulness

We were interested in the validity of the 9-item CB-RSS and its relationship to established 

outcome measures (the PHQ-9, HAM-D, PANAS, PSS and CSE) used in the clinical trial. 

For these analyses, we again used the complete sample. Hierarchical linear regression 

analyses were run for each subscale as well as a model with both subscales as independent 

predictors. Residualized change scores from baseline to end of treatment of the established 

outcome measures were entered as dependent variables in separate models. Table 3 displays 

the R2 values for these analyses. Across all measures, models including end of treatment 

scores are significantly better at predicting change scores than baseline measures. End of 

treatment CB-RSS scores were related to each of the outcome measure change scores at the 

p < .001 level.

To examine the role of dose of treatment on CB-RSS scores, we ran correlations between 

the number of sessions completed and the residualized change scores on the CB-RSS from 

baseline to end of treatment. The total number of session significantly related to changes in: 

frequency of cognitive skills (r = .246, p < .001), usefulness of cognitive skills (r = .302, p 

< .001), frequency of behavioral skills (r = .147, p = .014) and usefulness of behavioral 

skills (r = .203, p = 001).

Table 4 displays the correlations between the CB-RSS factors at baseline and end of 

treatment. Table 5 displays the correlations between the CB-RSS and clinical outcome 

measures at baseline and end of treatment. Not surprisingly, baseline CB-RSS is more 

strongly related to baseline levels on the clinical outcome measures, and end of treatment 

CB-RSS is more strongly related to end of treatments levels on the clinical outcome 

measures. However, it is worth noting that the magnitude of the correlations are larger at end 

of treatment, with the absolute value of correlations ranging from r = .16 to r = .70, than at 

baseline, with the absolute value of correlations ranging from r = .03 to r = .49.

4. Discussion

This paper describes the validation of a novel assessment of patients' use of cognitive and 

behavioral skills, which relate to concepts that are often taught in CBT. The items that were 

retained in the measure reflect cognitive and behavioral skills, while those that are less 

consistently used, such as seeking social support, relaxation, and problem-solving, did not 

load onto any factor and were dropped. The scale demonstrates good reliability and validity. 

The scale addresses several challenges in the assessment of CBT skill acquisition. First, 
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many scales use language that is specific to CBT, whereas the items for the CB-RSS were 

vetted by both professionals and laypersons. As such, the CB-RSS might be better able to 

assess differences in people's use of skills prior to being exposed to therapy, and changes 

found in this measure might be more meaningful. Indeed, end of treatment scores on the CB-

RSS were strongly related to changes in outcome measures. Second, this scale is brief (9 

items) and relies on self-report, providing a time-effective and cost-effective method of 

evaluating the use of cognitive and behavioral skills. Third, the CB-RSS assesses both skill 

use and usefulness. The addition of the assessment of usefulness allows for an understanding 

of the degree to which people find using different skills to be adaptive in managing their 

moods. Thus, this scale offers a robust alternative to more specialized scales, while 

assessing the patients' experiences of skill use, which is absent from existing measures.

4.1 Frequency vs. usefulness

Both frequency and usefulness of skill use were significantly related to the established 

outcome measures used in the clinical trial. Overall, frequency of skill use appeared to be a 

somewhat stronger predictor of outcome than usefulness of skills. However, this relationship 

was not consistent across the cognitive and behavioral factors. Instead, for cognitive coping 

skills, usefulness of skills appeared to be a slightly stronger predictor than frequency. These 

small differences were not evaluated for statistical difference and will be the focus of further 

research on this measure. If this pattern of results is indeed not due to chance, there are 

several plausible explanations. For example, it may be easier for people to quantify use of 

behavioral strategies. That is, behavioral skills might be more concrete (e.g., talking with a 

friend, doing a positive activity), whereas cognitive skills tend to be more abstract. As such, 

the use of cognitive skills might be harder to track through quantity but easier to think of in 

terms of usefulness. Another explanation is that behavioral strategies more reliably lead to 

improvements (and thus frequency is more important than usefulness), but that cognitive 

strategies are more difficult to use effectively. In clinical practice, it is sometimes proposed 

that behavioral activation is a more straightforward, focused approach, and may be more 

useful to use when patients are more severely depressed and may have difficulty learning 

abstract, cognitive skills (Coffman et al., 2007). In light of this, it would seem to be more 

valuable to understand how people are applying cognitive strategies (e.g., usefulness) and if 

people are applying behavioral strategies (e.g., frequency). Nevertheless, the current 

investigation suggests that evaluating both frequency and usefulness is warranted.

4.2 Baseline and end of treatment

In the current analysis, end of treatment scores were better predictors of change than 

baseline scores, which provided little predictive power. This finding is consistent with 

previous work showing end of treatment skill use as a stronger predictor of depression 

symptoms than baseline scores (Strunk et al., 2014). It is worth noting, however, that those 

with higher levels of baseline cognitive and behavioral skills showed greater increases in 

coping self-efficacy. This is consistent with previous work that has shown that higher 

baseline cognitive coping skills were a predictor of depression improvement (Gibbons et al., 

2015). Overall, these findings would suggest that while baseline cognitive and behavioral 

skills may impact some mediators of improvement, they do not influence the amount of 
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benefit accrued during therapy. Treatment outcome is more of a function of where one ends 

up in terms of skills than where one starts.

4.3 Limitations

Although the CB-RSS provides some improvements compared to other measures used to 

assess skills typically acquired through cognitive-behavioral therapy, this study and the use 

of this measure have limitations as well. One limitation is that the changes in these skills 

may result from symptom change rather than leading to it. For example, patients might 

participate in more pleasurable events because they experienced a reduction in symptoms as 

opposed to increased pleasurable events leading to reductions in depression. Future analyses 

could address this by including additional time points, allowing for mediator analysis. This 

would help inform researchers as to whether frequency and use change at different times 

during treatment, and how skill use relates temporally to clinical symptom changes. Another 

limitation is that this investigation was conducted in the context of a clinical trial for 

depression. Although this increases the likelihood that skills will change over time, as these 

are the focus of treatment, it means that all participants are those who sought treatment and 

decided to participate in a research study. Levels of these skills may differ in the wider 

population, and additional studies could be conducted comparing clinical and non-clinical 

samples to better understand differences in these skills among these populations (e.g. Strunk 

et al., 2014). Also, if these skills are important to the development and maintenance of 

depression, it might be the case that the range on this measure would be somewhat 

restricted, impacting its ability to predict outcomes. In terms of the analytic strategy, the 

initial factor structure drew from the usefulness items as opposed to the frequency items, 

which might explain why usefulness items were more predictive of outcomes than 

frequency. Nevertheless, issues with some of the items that loaded on factors when 

frequency was used (e.g., the reverse coding inherent in “avoid other people”) supported this 

decision. Further, while the range of cognitive-behavioral skills assessed on this measure 

was fairly broad, it did not include all possible skills. For example, one item (#16) measures 

mastery activities around the house, but does not include mastery activities conducted 

outside of the home. New items could be added to address other important concepts with 

more specific examples. Lastly, the CB-RSS is a self-report measure assessing the patient’s 

perspective. It might be useful to include other observers’ ratings of one’s skills (such as 

family members or clinicians) to determine how these perspectives overlap.

5. Conclusion

Given that CBT focuses on teaching patients skills to use in their lives, this process should 

be better evaluated in the context of clinical trials. Use of cognitive and behavioral skills 

might be a more proximal outcome of change, and research should explore how learning 

these skills unfold over the course of treatment. Understanding the mechanisms of change 

underlying psychosocial interventions is a long-standing goal of psychological research and 

serves to significantly advance our understanding of disorders and the processes of change 

that occur during the course of treatment. The use of this measure could shed light on 

subgroups of patients that have been historically difficult to categorize, such as extreme non-

responders to cognitive therapy (Koenig et al., 2014). Furthermore, in clinical practice, 
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understanding whether patients are effectively applying skills might give clinicians more 

insight into specific points of intervention rather than simply whether or not symptoms are 

changing. Given that the cognitive and behavioral skills taught during the treatment of 

depression is not unique to that disorder, future work could analyze whether this scale is 

useful in other contexts. Also, additional work could explore differences in skills in the 

broader population. As it is, the results of this study support the initial development of the 

CB-RSS, and it appears to be useful at predicting outcomes in a trial of CBT for depression. 

It was designed to assess skills that are used in the general population and taught in 

treatment and addresses both cognitive and behavioral change. Overall, the assessment of 

skills and change in these skills during treatment was a useful predictor of clinical outcomes. 

The CB-RSS helped explore these relationships, and its reliability, validity, and utility 

suggest use for future studies.
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Highlights

• We created and validated a novel self-report measure for cognitive behavioral 

skill use and perceived usefulness.

• Changes in cognitive and behavioral skills over the course of cognitive behavior 

therapy were related to changes in depressive symptom severity.

• Results of this study support the initial development of the Cognitive Behavior 

Response to Stress Scale, and it appears to be useful at predicting outcomes in a 

trial of CBT for depression.
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